
RA12<n> RA34<n> RA56<n> RA78<n> 



EVEN/ODD 
RA_11<k> 



£|*J*«1«2.3 , BV , 2 .3 .e x T,2;3 SESS 



Top 
Bonk 



EVEN/ODD 

r nf , . 0 , « , 0 , ^ 56<n> RA78<n> RA.1Kk> RA910<n> 
Enf x0xlx2x3 »g»1«2x3 X0x1x2x3 X0x1x2x3 x0x 1x2x3 X0x1x2x3 



RA12<n> RA34<n> 



Bottom 
Bank 



AAA 

n n n 
si si s 
v v v 



( f 
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<0>0l6Vfc 



<i>ei6vy 



<2>0i 6vy 



<C>0l6Vd 



<0>0i6vy 



<i>0i6va 



<O0L6Vy 



8*8 



epooap 103 'sasn; 103 'ejijM/poaj oi 



d 1 



Si 
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^1 <r>0t6vy 



c01 <3>0l6Vy 
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<0>0i6vy 
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o 
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1 
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s 
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il 
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£13 

M 



89A- 



SSA SSA SSA SSA 



uo.»do 003 J©; QN08 SSA 
9V 9V 9V 9V 



iV iV 
8V 8V 8V 8V 



6V 6V 6V 6V 

01V 01V 01V 01V 
L I V UV UV I IV 

Ziv 2iv 2i v 2iv 

dOOA 

3 3 AO 

>* (CSVO) a* a* 



** 30 30 30 

*» son 

SV3 svo'svO SV31 



>»■ SSA SSA 
»* 500 600 
>* S00 0100 



a* SCO I tOO 

»« 900 2lOQ 



a** a* a*. SSA 
COO ^00 CI 00 
COO £00 MOO 



a* *O0 800 SIO0 
frOO 80Q 9100 



SSA SSA SSA SSA 
SSA SSA SSA SSA 



8SAOt9 



,SSA 



OUfOQiS 
VidO O 9C 
«5 0«B*4 

CvDCS 
MOiV 
»*OlS 
KD8V 
Vi o «» 

•»□«» 

C» 0 **» 
ivQ »► 
Ct QiiV 
•*□«» 
i»QEiv 

iSO □ « 

svuOsc 

»CO30 

033AQ IC 

030a □ DC 
61 Q OSSA 
81 0 OSSA 

910 600 

iooasz 
900 

CIDfliOO 
StOllOO 

500 Ql£ 

»O0Q#I 

033* Q 61 
91 OOSSa 
il OllOO 
91 QCiOO 
COO □ Si 
coo C n 

ti O»ioo 
u asioo 
LOOQei 

90006 



88A- 



OOA DOA OOA OOA 



ON OOA ON ODA 

ON ON OOA OOA 



SV SV SV SV 

*v *v vv *v 
cv cv cv cv 



2V 2V 2V 2V 



IV IV IV 
0V 0V 0V 



- dOOA - 
- Z3A0 - 



a* a* (ZSVO) >" 



svy 

3w 



sva sva svy 

3M 3m 3m 



(igvo) 
OOA OOA y ** 



800 frOO y 
COO POQ y ** 



900 COO ** 
500 COO a* **• 



OOA *" 



frOO 200 300 a* 
COO 200 200 

a* >h NIO 

200 too too moo 
too too too inoo 

OOA OOA OOA OOA 
OOA OOA OOA OOA 



o 



m 

B 

i 
§; 

S 
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S 

a 
b 

B 
B 
B 

il 
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s 
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ii 

§; 
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§i 
b 
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u 
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fx 
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< 


SI 

< 


< 


3 




o 
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NC| 



8S 



SS 



« CO 



^'-N Left 



rdec 
drvs 



if) 

CD 
"O 
O 
O 
CD 
"O 

C 



o 
o 



3L 

/-Right 



^10 R/W 
R0 



10 R/W 
L0 



10 R/W 
R1 



10 R/W 
L1 



10 R/W 
R2 



10 R/W 
L2 



10 R/W 
R3 



10 R/W 
L3 



L6 



L5 



L4 



TEST 



LCA23_L 
LCA23_R 



L3 



L2 



L1 



L0 

T 



36 



rdec 
drvs 



L_ 

CD 
"O 
O 
O 
CD 



O 
O 



F 



One Column Fusebonk 
Enf X2 X3 X4 X5 X6 X7 X8 



^L%dundont Laser Fuses 



Row Predec Addr Blow Laser Fuse 



RA12<0> 
RA12<1> 
RA12<2> 
RA12<3> 
RA34<0> 
RA34<1> 
RA34<2> 
RA34<3> 

RA56<0> 
RA56<1> 
RA56<2> 
RA56<3> 

RA78<0> 
RA78<1> 
RA78<2> 
RA78<3> 

EVEN 
ODD 

RA_11<0> 
RA_11<1> 

RA910<0> 
RA910<1> 
RA910<2> 
RA910<3> 



X0 

[70] 

x0 

X0 

a. 

X0 



X0 

GU 

Gal 
EH 
GU 

GU 

1 X0| 

GU 



ED ED GU 
GU GH 
ED "2 p51 
GU GH »3 
GD GI] GU 
xl GU GU 
GD *2 GU 
GD GI] 

ED EU EU 
*' GU EU 
GD x2 GD 
GD EI] «3 

ED GU GU 
*i EU EU 
GD x2 GU 
ED GI] x3 

[ID GU GU 
GU GU 
GD x2 GU 
GD GI] *3 

ED GU EU 
»' GI] GU 
GD x2 GU 
GD GU x3 



Pretest Address 

(compressed to 8meg block- 
unscrambled addresses) 



BLOCK 


ROW Addresses 


R0 


R8 


4.5.6.7 


R1 


R9 


1016.1017.1018,1019 


R2 


R10 


1028. 1029. 1030.1031 


R3 


R11 


2040.2041.2042.2043 


R4 


R12 


2052.2053.2054,2055 


R5 


R13 


3064.3065.3066,3067 


R6 


R14 


3076.3077,3078.3079 


R7 


R15 


4088.4089,4090.4091 



Note: Boxed fuses ore the 'blown' fuses. 



Column Wocl^^/^R^H^ / Col^n block (2) 
C6144I i 1 y N * / — ^ v ' 




C2047 

C1536 

C1023 

'C512 
C0 











£7 


















if 1 






if 5 






C0 






if 4 





Column block {2>)-/\ 



C3584 
C3072 
C2559 
C2048 



30 



3o 7 ^Column block (1) 



Column 


Redundant 


Col Predec Addr Blow Laser Fusp 


CA23<0> 
CA23<1> 


NONE 
X2 


CA23<2> 


X3 


CA23<3> 


X2, X3 


CA45<0> 
CA45<1> 


NONE 
X4 


CA45<2> 


X5 


CA45<3> 


X4, X5 


CA67<0> 
CA67<1> 


NONE 
X6 


CA67<2> 
r eA67<3> 


X7 

X6, X7 


CA8<0> 
CA8<1> 


NONE ' 
X8 



Laser Fuses 



Bank 


A8 


A7 


Pre- 


-test Address 




A6 


A5 


A4 


A3- A2 


0 


0 


0 


0 


0 


1 


•1 1 


i 


0 


0 


0 


0 


1 


1 0 


2 


0 


0 


0 


0 


1 


0 1 


3 


0 


0 


0 


0 


1 


0 0 


4 


0 


0 


0 


0 


0 


0 0 


5 


0 


0 


0 


0 


0 


0 1 


6 


0 


0 


0 


0 


0 


1 0 


7 








NA 






o 



2fc 



RAEN*- 
RA»<0>- 



RA<0>- 



?A*<1> 
RA<1> 



'<12> 
><12> 



HO 



_SAi 



Row 2tol Predccode 



►120 



ag» K + RA*flfi 



UUdthru.R^°- aP 



8g> o K +RAtM 



□ T ~ ~ 0T!dffi?bJlcT o - 2P 1 

*T " ■» -fcef>>-O s Row Addr 4tol PrcdecodeV 1 



-EVEN 
-ODD 




117- 



■4-RA12<0:3> 



RA34<0:3> 



$4^l-RA56<0:3> 



RA78<0:3> 



RA910<0:3> 



2D"RA_1K0:1> 



jaaaijft-^H3-RA- 1 2 < 0: 1 > 



F»£UR.E-(9 



O o ° O 



It? 

Hi 
I V 



fa 



5- 



^ , ° ; S- 5 a 
lililil! 



3- 



Ka-r— 



V V 



9^- 



5 



:<£>3lV*n<9t.> 
<l>2ivai<9l*> 



11 


J 5 ! 




fit 


* 
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<r>frrv*n<9t«> 
van 

<i>vcv*n<9i.> 



<§>.H<n 



■<C:«>«€VMT 



— <0>vrVa"K9i.> 
^ f — <r>*rv*n<9i.> 



LJULJLUJ 



.j — <0>2lV*n<9l-> 



5 — 



<2>2lV^n<9l.> 
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aiiBJi mm 



r4 
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o 
o 



ILI 



Laser/Electrical Fuse Options 



OPT4KREF 



not blown 8K Refresh (default) 

blown " 4K Refresh 

OPTFAST 

not blown slow (default) 

blown fast 

OPTS 

not blown fast-page (default) 

blown static column 

ROWRED 

not blown not used 

blown not used 



Bonding Options 

XOPTA XOPTB 

NO NO OPTX16 (default) 

NO VCC OPTX8 

VCC NO OPTX4 

VCC VCC OPTX1 

OPTEDO 

NO no EDO (default) 

VSS EDO 



COLRED 

not blown fast EOIO/EQSA (default) 
blown slow EOIO/EQSA 



OPTSRA Ref Rote 

not blown 128ms (Default) 

blown 192ms 

not blown 256ms 

blown 64ms 

do to topo on (default) 
data topo off 



Option Fuse Selection Address 

tion Fuse 

AI0 A9 AS A7 A6 AS 



GPT4KREF 1 


1 1 0 


0 


0 


OPTS t 


1 1 0-* 


0 


\ 


OPTFAST 1 


1 1 0 


1 


0 


ROWRED 1 


1 1 0 


1 


1 


COLRED 1 


1 I t 


0 


0 


OPTSRA 1 


1 1 1 


0 


1 


OPTSRB 1 


1 1 t 


1 


0 


EMTOPO i 


1 1 1 


1 


1 



OPTSRB 

not blown 
not blown 
blown 
blown 

ENTOPO 

not blown 
blown 



Figure Z.2 



INPUTS OUTPUTS 



XOPTA 
XOPTB 
XOPTEDO* 
POVOUP 
POWERUP* 
BP j 
BP* 
XM 
XA6 
XA9 
PRA2* 
PRA3* 
PRA4* 
PRA5* 
PRA6* 
PRAT* 
EhLOPT, 
. WE 
TRESCT 
0VC2FD 
RESET 
CCND 
SVREF, 
OCOMP 
DCSTOPO*, 

CA*<0.i.a> 
CA<B,i.a> 

SVFTD* 



^OPTX1 

^OPTX4 

^0PTX8 

^0PTX16 

^0PTXBX16 

^0PT4KREF 

^OPTEDO 

^OPTS 

^OPTFAST 

^COLRED 

^OPTSRA 

^OPTSRB 

^ENTOPO 

pPCS2FO 

fi P(S2E 

^Q8ML«<0:3> 

B P8MR«<0:3> 

^P32MED 

^SVBUTST 

^RD* 



32MEG OPTION LOGIC 



BP*- 
TRESET*- 

XA6- 
POWERUP*- 
SVREF- 

CA"<0,1,8>- 
CA<0,1,8>- 



32Meg Option Logic 
d1432m_logic 



BP* 

TRESEt* 

XA6 

POHERUP* 

SVREF 

CA«<0.1.8> 
CA<0.1.8> 



SV8MTST 
D32MEG 

D8ML»<0:3> 
D8MR«<0-.3> 



ioOO 



-SV8MTST 
-D32MEG 



-D8ML*<0:3> 
-D8MR*<0:3> 



BONDING OPTIONS 

DCOMP n™^ * p-^>>- 

SVF1D' ^4 



OPTX16 
OPJX8 

<*—c~\ ° PTX4 
XZ^^>°~ *uhijuuk> 0PTX8X 1 6 

fe" « umixuu t OFTX1X4 

Coaflf Option* 

OPTX1 




poweru p P^ftrmiP ^ D-e- 



POWERUP PfflVTftl'P ^ ire- 

XOPTB 



VCC Bond Opt 




■OPTEOO 



Figure 2k 



Option Fuse Addr 
d Uopt_fuse_oddr 

PRA5* PRAV 4 "^ >c )( p RA5 

PRA6* mAfi ' 4 -^ >o )( 4 PRftfi PRA6 

PRA7* mA7 ' 4 "| j?>>*— ^gAZ — p RA7 



LASER/ELECT FUSE OPTIONS 



BP*- 



SpiceIgnore=TRUE 




DVC2FO 



CCND- 



BP*- 
OVC2FO- 
RESET- 



RESET- 



BP*- 



DVC2 
RESET- 



RESET- 



PRA5»- 



CGNO 



JP*- 



iET- 



Uaer/AnU-Fuac Option 




OPT4KREF 



DCOPT- 

ISTOPO*- 



j*™ User/AaU-Fuae OpUon ^ 

CM d14fusa_both 

A 
8 
C 

Gbc sch«maDoc page 10 



— OPTS 



62o 



Sptcdgnorc-TRUE 
User/Anti-FuK OpUon opt 
dM(uM_both 

schamoOoc pogo 10 



— OPTFAST 



Uuer/AaU-FuM OpUon c* 7 ! 
dUfusa.both 



acnemoDoc page 10 



opt 



ROWRED 



Laacr/AnU-FuM Option 
dMfuae.both 

OPT* 

schema Doc page 10 



Lfcacr/AnU-Fuac OpUon opt 
d14fu3e_both 

OPT* 

schemoOoc page 10 



:OLRED 
I OPTSRA 



Luer/AnU-Fuac OpUon ot 
d14fu*a_both 



OPTSRB 



schamoOoc paga 10 



OFT* 



fi&o&e 3D 



Sp4cdgnore-TRVJE 
Liscr/AnU-Fuae OpUon gpr 
dMfut4.both 



schemoOoc page 10 



topo off for sim 




NTOPO 



INPUTS OUTPUTS 







pSVBMTST 


















cA*<a.ija> # 







Figure 5H 



8Meg Array ICC-standby test 



A1 


A8 A7 


Signol De-octivated 


Array Section Enablet 

(Ref to X4) 


0 


0 0 


D8ML*<0> 


LEFT DQ0 


0 


0 1 


D8MR*<0> 


RIGHT DQ0 


0 


1 0 


D8ML*<1> 


LEFT DQ1 


0 


1 1 


D8MR*<1> 


RIGHT DQ1 


1 


0 0 


D8ML*<2> 


LEFT DQ2 


1 


0 1 


• D8MR*<2> 


RIGHT DQ2 


1 


1 0 


D8ML*<3> 


LEFT DQ3 


1 


1 1 


D8MR*<3> 


RIGHT DQ3 



h &vJ£e 33 



INPUTS OUTPUTS 



WAS* 
IRAS* | 

xoe*. 



RA£N*. 
RASLK-J 

SREF- 
0*>HR- 



XCASl* ECOL*^ 

XCAS2" " 

XCASi' 



OPTX1- 
0PTX16J 
OPTS. 
OPTEDO- 



» EaO* m POvyERUP*, 
XCAS4*^ SV*C8R^ PwRRAS-j 



asLOcx. 



)PR0W»^C8R ^CAL 

frSRAS ^HCSR ^DWL* 

->RAS* ^PCOU ^POUTL* 

frBP ^PCOL- ^STOPCO* 

*BP' jPCOL ^WWTE 

*WE* ^OED.GSC 
»PCAS* ^jCAS- 
^iCAS* 



Figure 3? 



0PTX1- 



PWE*- 
OPTS- 



OPTEDO- 
PWE*- 



optxi 




STARTW 



PCAS* 



pwr*+ 



To 





XWE* 



POWERUP* — P^R^e^ 
PCOf ecql! 



20 




WE 



-"jTsgp* 



Figure 33 




SREF : g5>*«— 

- SREF* 




"FIGURE to 





Fi^ufiE Hi 




PWRRAS* PMfffi'P' * 

XRAS- ffi^ 

IRAS 

RASLK- basl^ 



RAS 



75P 



: PROW« 

rSRAS 



_r-o2a •«.«olJT».7sp 



RAS* is low during normal operation 



^•0 «0_k3Y 



4a _r<J2a 



2fl 



"JKk&tfS Qp« 



RAS* <"S^{giQ^^^ 



Figure 




Figure 15" 



CM 





READ WRITE CONTROL 



STARTW 




2>& 



OUTf 



STOPEQ* 



OPTS- 

CAS*- 

DISLOCK- 



r h= 




OPTEDO 1 30 ^ 



LCAS* 



rasn — 



HCAS- — 




i=*Rn 



-WTO 



-£D0_WT0 



Figure 



INPUTS 





RAS*^ 


XA7^ 


RAL^ 




RAS*^ 


POVCRUP*^ 


CBR^ 


CA*<2:7>^ 


WC8R^ 


CA<e>^ 




OPT4KR£F # 


PCAS*^ 


BURMN^ 




032U£C^ 





OUTPUTS 



^SVWCSR 
^SRTIST 

^TEST 



^MICRON* 
^32x1 lsi 
»64_I28X 
pALLROtf 
^EDTESTR 

^PCSRCO* 

^PCOUP 

ppCSLOCK 

»4 KR£F 

p*TSTRCSS 

^PCSTOPO* 



Fl^ui^e: St 




%0 



BURN1N 



, (^M> (^uj) '(^tj 




XA5- 
POWERUP*- 
XWL*- 
POWERUP*- 



"Lf 



^Siy«^»IUp d etec t SV 
POrOW dUsvdtUct ^ 



-SRTEST 



dl4**Jeteet 



-GNDVBB* 



14 



POWERUP* 



MO 

POfOW d14svti«ttct 



-OISVBB* 
Not Used 



Figure 5? 



PROBE PAD 



" * Mi. a yi • 



^jg5> DIOB* 



Fl6vJte } SVWCBR 
57- I 




CA«<2:7: 



loiSST 





dUuiLaMfj«ich (2) m2 option for customer 64X testmode 



(1) m2 option for customer J2X testmode 
TRA<2> 



•TRA-<2> 



n» force Addf-1 ' 

TmI IM< *4<r Utok 



msrrForce Addr = &~ 

1>* T~l ■«*. U4s UUk 



wan^orce Addf=0L~ 



Ti«3tT^orce Addr=(C 

TmI U4r UWk 

d t4 t«L. war Jattt** 



-TRA<3> 
-TRA*0> 



-TRA<4> 
-TRA«<4> 

-TRA<5> 
-TRA*<5> 



-TRA<6> 
-TRA*<6> 

-TRA<7> 
-TRA«<7> 



Figure 5°) 



Tevt JEDBC Utcb 



MICRON* 




,C4> 



X2i 



X5i 



X5i 



r 7' 



TRA<2:7> t hm ^ < 

TRA*<2:7> J 



Z2Z 



<5> 



<-7*> *a 



30 



<r7-> 4fl 



+AfMRFSS- 



<5i 



<f>> 



TST4KREF 



22 



40 



4 gffTT<;T 



45- 



0PT4KREF- 
ECBR- 
D32MEG- 

RAL 



-32XTEST 



-svno* 



-ALLROW 



-OISRED' 



-DIST0P0 4 



-REDTESTR 



-REDTESTC 



-AFSTRESS 



— DCOMP 

DCOMP must be used togeth 



-DISLOCK 
-SREFTST 



TEST 



Teat Cea 



+ M i7n a r C 4.128X 




Lot eh 1X2 until end of eyde 



Figure GO 



Test- Mode Address Keys 



A1 A0A6A5 A4A3A2 



TEST MODE 



0 0 
'0 1 

1 0 
1 1 
0 0 

0 1 

1 0 
1 1 



- 0 0 

- 0 0 

- 0 1 

- 0 1 

- 1 0 

- 1 0 

- 1 1 

- 1 1 



no test 
16X test 
32X test 
64X test 
Fuse I.D. 

Disoble DVC2 w/ all rows high 
Disable redundant element 
Disable Data Topo 

no test 

Row redundant element pretest 

Column redundant element pretest 

Anti-fuse Stress test 

Test Dato compression 

4K refresh (otherwise 8K ref) 

Disoble RAS/CAS lockout 

Self -refresh Test 

JEDEC test mode 
MICRON test mode 



Supervoltage and Backend Programing Inputs 



Input Pad 


Description of Usage 


Page 


A0 


generates PRGCANR N 




8 


A1 
A2 


generates PRGCANC 
generates PRGR 


> only if SVPRG is high 


00 Op 


A3 


generates PRCC / 




8 


. A4 


supervoltage - Not Used 


4o 


A5 


supervoltage - self refresh test 


7 


A6 


supervoltage - 8Meg ICC test 


4b 


A7 


supervoltage - WCBR 


7 


A10 


anti-fuse programming. voltage 


8 


AU 


supervoltage - elect fuse program SVPRG 


8 


WE 


supervoltage - ground VBB 


7 



JEDEC/MICRON Testmode 



READ 
DATA 


OUTPUT 


JEDEC 


MICRON 


All 0's 


1 


0 


All \\s 


1 


1 


Different 


0 


Tristate 



PRGR — 
PRGCANR- EacCAfia * 



SVPRG ™* r > + 




-FAL 



Profrua Select 



INPUTS 



OUTPUTS 



ccol* 

RAS* 
TRESO* 
WE* J 
XA0 a 
XAl 
XA2| 
XA3, 

XAll. 
SVRCF, 
ALLAOW | 

ATS TRESS | 
aS2Ej 

DIS2FO- 









»resct 












»SVPRC 




» CCN0 




^PRGCAW 




^PRCCANC 








»PRGC 












^POWERUP* 




^PWRRAS* 




^puvccp 



Figore 6^ 



BACKEND REPAIR PROGRAMMING LOGIC 




Figure L\o 



SpiceIgnore=TRUE 



fori* ur cutcuir 
dMpowerup 



cop ^ 




^ 20/20 



^ > ~| c»PQiftrmfP PUVCCP 



MJ/HS COp 



• Figure L£> 



FROM 



1 PRGON 



I 



XA10- 



XA0- 



XA1- 



XA2- 



XA> 



Profrun VPOP 
dUproq.vpoo 

-tsessf 




CGND 




5 



J I'J Met M 



PRGCANR 



PRGCANC 




PRGR 



PRGC 



Figure k"? 



DVC2 Gen 

Spice[gnore = TRUE 

Apprfy Dovice tianq «ti«n LVS'nq 

"Hu DVCZ Ccserttor 



ALLROW- 




dvc2! 



Spicefgn ore = TRUE 




2S/2f 



a/2 — POWERUP 

POWERUP* 



SpiceIgnore=TRUE 



ront vr CDtcvrr 
d Upoverup 



cop ¥^V145 "p ^ 
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Cancel Row Fusebank 



Enter Program Mode 
with LATMAT 
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Exit Program Mode 
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Bring RAS low 

Address quadrant (col oddr A9, A10) 
Bring CAS tow 

(Delayed ECOL* will activate LATMAT) 

Bring all addresses low 

Bring WE low ond A0 high 

PRGCANR generated to enable cancel bit 

Bring A 10 to programming voltage (PV) 
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CBR or RAS only cycle to exit 
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Bring WE low and A0 high 

PRGCANR generoted to enable concel bit 

Bring A 10 to programming voltage (PV) 



Use PMU at A10 to measure resistance 



CBR or RAS only cycle to exit 
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CAS toggles depending on pogemode 
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Redundant col failed 
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Exit Program Mode 



CBR or RAS only cycle to exit 
(also unlatches fusebank address) 
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Keep RAS/CAS/WE high 
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PRGC generated to select col elect fuse 

Bring A10 to programming voltage (PV) 



Use PMU at A10 to measure resistance 
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Next RAS cycle to continue 
CBR or RAS only cycle to exit 
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